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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the productivity 
in a photoetching process for semiconductor elements 
and simplify the process of manufacturing thin film 
transistors for liquid crystal displays. 
SOLUTION: Two aligners are attached to a photoetcher 
to improve the productivity, photosensitive films 

different in thickness are formed into many layers of thin ^ . . 

films in two exposure steps and etched at once to * 
simplify the process. Thus, a uniform pattern over the 
entire substrate can be formed. 
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WE«i»***tfc«*«*»2»*-r*«i«fc, 

[91**4] fJlBm2S3feB#lcS3fe$^t^*©^*ttfI 
2lcffii6<3!)jSIBla)¥Kx.y^>y*aj. 

5 ] ntjsesi 2 i^gftBtnmff 1 n%<o 

[Sf#JS6] «TE*2B%(DSjfcitnfiWe*lB%a> 
[fit *JS 7 ] »»»«<D±l=y- MSEf- httlz 

ant. 

*->ROf*ilH*:Jl/<*->it»J«-r*«l«fc. 

ft flk?L« 4JKM i , 

ANEW**. *at the Ku->««fcaMa**rcn* 

■*««*»!*■*- *riii4: *r*k 

REt- *IB*£<h flEJMM' <* - > <k RE* ?H*» £ 
*«ltH:«*l«/<* — > *SBIffl Lfc¥*x ^ 

ri »*t*rEv— xatx ku->rr©r©**>* 

;U^fig-rSfctf)0!>ie2«3ttl=:*oT^JiK$^ls HUE 

v-xatfKu— vrromicrrlri rs**-*-* 

« 1 fcHTE* 1 SP#<fc y Rl*R* ****R 2 g|5^ 

[«*JH8] ifoEmiR5fc£*2R3fe£(*SlM=*>3:5 
R*R*RU* C £ fcRRf*- SRRR7 icERtfJjSIH 



h7>vx$ R«<0Rifc££. 

[M#4I9] ffiER2R%ftl=R%34i«ftOR$l±flr 

eri r*©*©r* *yRi^is»R£-*-*R#R 

[St*SS 1 0 ] flTER 2 RftaRftBRfttRER 1 

<Dm%mm * vm^ct m*m 9 ice«<d 

[Mtfl1 1] RR*2R*©R*RMi<fnBRl Rft 

©Rft*M j; y sue <k * w r t -tzmiim i icercd 
h»*ri 2] ifi»*«oii=y- h«. WE^-hia 

IWE^— hE«(»±SPI=y— h«»BI. ¥R<*H» fttt 

ME#mf*lf <tME&fliB. RE^RRBRtflWEy- 
hRRR*/<*— ^V^L-CRE?— K£Btti£ 
1 ScM?Li:, »RR/<*->, «RR/<*-:/, 

■€-lt*rrb/<*— >s»R-r*RRfc, 
imbrr*/ - >AtfttMH/ - > */ -- > y 
lt^-sr, iwE-T*— srkrr^jktu&v-xr 
a, S5saf-^ia^tgv-xfii:»i$titi^ 

fflrEmift«l7Li3»*«:^a«->, * 

mm/ < * - > itmezmmtt' fc 
tools 1 m^ttm^m 1 j*»fl,^r*)Sti.fc<6a)f 2 s 

SLIS 1 mZ&mTZM 1 SP5i-«t«rEm 1 ttMaOJigB 
l=tt«LJ»*3ft<<i:u*2»»t«rE»i »»«fcyj»*** 

3] KrESgl»3tt*2S3fei:tti:tM=IS3Ei: 

[Mtai 4] BilEfgl S3tB#lcS^$^L^3t(D3i$l* 
MiEl 2 S3fe(D3feO)3t 4 J: y « U C i « Wtt 4: f * »# 
S[1 2l=EK<©»Bih J 51/i?^^*«0D«!ii*aRo 

m*m. 1 5 ] «teh i &3to)&%mMhmm%i 2 
m«« 1 6 ] utrESE 1 matomxmmtfmmm 2 r* 
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I 



<t tt flk Jf/ - > t / <* - > <t * tef&T « KPg 

jMft3ii.Ti*«v— xu. iEf-$»s«fEv- 

XSffi<t^>i*JK-C^* KU— >UL ^LTfflfET 1 - 

m®T-*w&&tmmwmwm$mi\ striae— h/«*> 
me* 1 *»fl.ti«E»«Ji/<*->atmB*»f*» 

Lft 1 n$ * **■ -am 1 flt^&mBK 1 j*ftfefl,©±si5ic 
&s l v £ i** 2 as# t msm i sb» * y js * 

[■1**1 8] ttE*mfc&tt2B*&f£ZI.M;:JI& 
[■1**1 9] ttE*i»*»l=»*4*i**©5**tt 

ntE*2»3)ifia)*«>a*j:y»^cfctw«fr*ii# 

311 7l=E«©»ilh9>^X*»*<0*a*tt. 
[»** 2 o ] lifrEft 1 mtoSftBiiifitmBft 2 
©»*B»BIJ:ytt^Ct*1W»f*-*l»*ai 9l=Ett 

[IMt41 2 1 ] lfflEftl »3te©S3te«PH7b<grE«2SSite 

a>»*B»nB«fcytt^ci**«fr*iii*ai 7izism 
[»**2 2] «ut*s<D±i=y- k«l 8irsy- h« 

mmv- hE«i(D±a5i=se 1 iuM£Kjftr sow* „ 

fief 1 «6i»Bia)±ffllc#*(*JB^II*-rs®PSi: , 



mmt* 

ltt*titi^v-xm fl&E^-^j&fttftfrEv- 

**<D-«U=tt1«-*-7*-*/<'!/ K«ttff-*lii* 

tfgf-$ 1S*S£3 5 ft 2 -SKPgi: , 

/^^-^i/^LTMEKU-^SatlKrEy-h/^v 
h\ MM*-*/*? Kt-t*i-f*i»US**fti TSSft 

3«M*?iaoti|i#f*:ii/<*->*»j«-r««i«t. 
WEfti 3 aHsaatf«rE*»«:»/ 

WE**K/<*->l*WE¥»#»/<* -V*»J*-r* 

fctoroft 1 sittMEft 1 ftsft 3 mfskft&mm-r §y= 

to(0ft2»3te±:l::«fcoT»ja$;h., «TE¥3Sf*H/^- 
>(D±»l=tti Lft 1 W$ £*nr 3ft 1 ffig'&ffrEft 1 

Eft 1 «fc y«$*<'J^l*ft 3 »#«k 
h7 

[ifr**2 3] grEftl ■*&«2B«£:ttZlMc||«: 

jSSBI h?>5?X$»*<0«at*ft. 

[Ii**2 4] «TEft1 R3l£^l=«3fc$4x«)3t(D^$tt 
iMB*2»«<©*<DRS*ym* = fc*»«£*-*«t* 
* 2 2 lcE«OT»M h 9 > 2 S«0)Si3t7jJi o 

[81**2 5] flUEft 1 R3tO>83feB#ra^Eft2lS3te 

a>R*n*m j: y fiu* c t sit** 2 4 izism 

2 6 ] MEft 1 S7tO)S7tB#P B 1A<MEft 2 8ft 

© mm \~ s«©s!it7j5i o 

[gf*J!l2 7] *»»*©±l=y— hiS, IMBy— hi^ 

-hiEHS$^fie-ri.isKi:, 

me^- hiB^o>±gi5t-ft i mmm. *&#. m> * L r 
« 2 $6ifii!s « mm? § km t , 

MEft 2l6«R^fltE¥*{«:||&t;«tEft 1 
^--^^LtfilrlH^- h^®<D±a5lzfiS-r^)ft2$6 

IWBJS2<6»|||/<4i — >©±«JI=SHIkJi/<* — 

iHS**iT^*V— SfrE-r— ^RXtflTOEV— 
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Mia k is-i/mMtmmztixi^MmnM&Mrfrt- s 
-s>fctf)<7)* i Site £flTEttflt?L£&jft-*-sfe*> a>s?2 s 

ltklz£.-oTMmZ*is *nE*2lMiM/<*->0>±« 
I^SL* 1 )l^**-ri.m 1 SB»i:MfSSlM?La)±gp 
CfiiLIS l^M 2 a?» «t flirElfc 1 SI5# * y J* $ # 

[If*3l2 8] WE£1 S3teiS52lt3fc4:teSlMc#|fc 
C 4: *1Wli:-*-*ll#a 2 7 |CB« 
<D MM h 9 >i?X * S«0 . 
[111**2 9] ffiffimiR*ftl=R3fe$*t-l>3te©3i$l* 

41 2 7 lcE«roi»M h 9 >5?^*»«C!>*ISt*ft. 
[M*« 3 O ] MEH 1 B%(OS%B#nAnMrEIB 2 s% 

[»#JS3 1 ] U&E£1 B3fc<B8#B#lHI*<HtrES&2B3fc 
©»*B»BJ:yfi^Cl4:*««t-r*lll#a2 7I=E« 

[BBamiittKH] 

[000 1] 
[0 0 0 2] 

[«£*©&»] *BO*K*MU « 

[0003] cct% fli^f^nsti^IJ 

»*t*Ilt*9T, **\ *flta±BU:£*Ke& 
«Lfci> «6i*WbS*4fc*CV7 h*<-^ (so 
ft bake) £HJ£-f&o -?-0>2fc«=. 7^^^fflLtiS 

/n— K*— £ (hard bake) £Hi£L. ^3feMI-J: 

x mm* < * - > * » j*-r « . 

[0004] ^(DBt. gjfcxaiis ®ffl£*t-5^:*-J'<» 
»l*fcttl**W/a7h (shot) fflirttlSCT 

y * bmb * y fc» . isi^f^n 

[0 0 0 5] £B&ji*ttBI*9I&B i bJK<ttB£ 



j$ $ *ir <^ « *a \z m an £ 4i $ mm i- * o x *b*<m < 

[0 0 0 6] 

[»«4<««LJ:5i:t4ii] 2tfc(D»S<D?*>a> 1 

x v ^>^-r*ia*«kEUE«-r*cticj:or»*w 

* n h 7 > s? x * &« ***-r « xa &mmit+ z> tz » 
i=„ toizmye&<D#Mm& y ^* i*M/<* - > 
o^y v h*fci*aa**«ji«:*ii*»*L. zftsjs 

lvc+B<D»* >*»J*LT-* 

jaw* - <t *<it l < &« t i^mjitti. 

[0 0 0 7] *3BISI*1fflEBH£»ifcT-5f=K><Dt.<0T? 

[ o o o s ] **9ia>tta> s nttjMk*stffl*n i» 
9 > ??x * *«o>sj in * **t<b -r -5 C 1 1= fe -5 „ 

[O O O 9] 

[^H$«*-r^fctoa)#K] j: 5 

•S fcto l=*flBa -Ci*¥3t i *y ^ > -^xa A 4 <*> 1= & 
fcot 2 0©ll3fell^PlS#lcfi|ffl-ri, <> 
[OO 1 O] *f§Wl3*-6¥llx«y^>^ffl»BI4, * 

n^B3t-r§asi atf*2»*»t, B3t$tifc^5tM 

[0 0 1 1] »g(D±|Cfl£j&£;h.T 

[0 0 12] ZCf, »lS3t&««2S3tettS^I=* 

[OO 1 3] C<Z>B^ |g2B3teB#lcB7fe$tl'53t«)3i$ 
**1 »3feG>3t©St$<fcyp< LfcM, jg2B5fe(DS3t 
B*IB*»lB*0)B*«IBIJ:yja<-r*c:i:36*-C#, c 

[OO 1 4] 4:BBI=J:«)«Kh?>$?X^S«(DKit 

7j;£tm4, mm&m<D±\z?-bnb?-hWtizmm2 
f- h^m^mof- h&mm. Bttttmi 

v-xt«t»fJftti>4 Ku->lS^^fcT-5 
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•5c T—tWi&ZW.^ KU->fffi^Sttl$t 

[0 0 15] *MB^l3cfei.^a>S13t^ST:-(ot, *g*i£« 

iV-h/<v K£**t?y-hE«S»J*Lfc«s y- 
hE«0±»l=y- H6HBI» ICtttttttt 

■rs. »«*/<*->at;»«ii/<*->*/< 

^-Ltf- ■5'!|g©-S®lC'(4a-r^T I — 
KS^taT-^EEtSHaE/**-:/*: 
■ecO^lC, KU— >«ffi£ii$S$;ti.T(.*SIII*««£fl3 
EU t— frEEJUXBEEESai^— h/<ry KEtf 

*#t?E«K*»l*-*-*o -wtf, EUftftMU 
/n°$—>, IfMJf — -£-LT¥a9ft:Jf 

«&Mt*E%K/ — > l fc?n v > 
9x.m&m^x'nt>*i. 

y%f&fSttztztb<r>m 1 isftifg 1 eet *fc 

»(0Jir2»ai:r::J:o-C»E**i» — >®± 

»I=I1«LT*1 1 *«TL 

[0 0 16] #IPJlcJ;&ffi<£>$&it;£j*-ei*. EEEE 
<D±lcy- hjSty- hEl=EE**fCl***- HI 
ty- h/^-y Kfc*#t?y— l-E5i££JI2j£Lfc&, -7"*— 

»««■/<*— xD-tEicT— *e, 

-So ^CDJfelc. — >£5El£U Kb->t« 

iEE**iTi^.6BE««*»ELfc«. SEES 
tfE«««*El*y— b'iv FAX**—. *t<y KSW 



£J&J8TSfcto©»2R3te<k[=<fcoTJBJ$$*u J£fi4Jf 

/■?^-><D±a5icasLrmi ©es 1 as» 

[00 1 7] *fifflic<k5flfe©»jS*jfei*. £«££ 
hEEa>±ffi=*iEEE*BE-r«. *©*i=, ?- 

hEE0±El::ftii6EKtrE£U *0±l::¥*tMI 
¥*{t]|a>±ffil=£&.tt£EJ|/< 
*->£E£U EEE/^-l/O-tElZT-^E, x 

-$«tia*ih.tu«v-7t«, *E&tfv— 

XEEifl-EStlT^* Kb->tl, ^LT^-fia 
«)-4iSBlC'(iS-r5 J f-^/^-y K**t?T— *EESflS 

fig-r-Sc x-*EE*«5*2«awii*»j« 

*-t*i-eh.»W £ BSfg 3 &M?L&tf¥E{*W 
t-OftK:. XiltMAtlCtK 

Lfc*jixv^>^ia 
7!im^; 3 »«aa)±»i=tt« <oa^« 2 Uftt 

[0 0 18] 3|s||B^|zJ:5ffi©SJS»5£^l4, $6iS*« 
- HE!H<D±a5!c|g 1 ifsg^M. ^LTm2^6 

ui««*-r«. torn-. mzmmmt*mi*mt& 

■CT-^EoD-aiicttE-riT-^/^v Ktit?f-i > 
tfttM a. * Mia-r -5 mm tarn %w - > j « l t ¥ 
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M/^-xoJtasi^sLrm i con£ %m-tz>% i «b 

# «»: &M?lC0±g|5 icfeg L T J? * CO ft l^ft 2 i: * 1 
SP» J: y Jl $ tf'b $ i^ft 3 as# 1 ZStlo 

[0019] cct\ fti m,%t%2.n%t\fK^\z.m 
u%>mw&*mm-*%>ztifix*z>« 

[0 0 2 0] CC0B# s m2S^BtlcS3fe$*t<53lc<053i$ 

[002 1] CO>cfc-5l=*5§BJ^I*s S3feS^2 0^t; 

LT«ffiLT'Kj:< ir^oJiUiCO/** — >&-®<DW 
[0 0 2 2] 

[0 0 2 3] H1 1 ic^Lfc.feol-. *5P.BI-J:-5¥jSx 
lTl*t*f 1 »&S§3;&l/ft2R*§§4, 9E*Jft£ 

[0 0 2 4] mi ©fcffll*X«fl>aMt*jSU ft 1 Rife 
8 $ ft] ffl L fc ft 1 ¥H v * > fc ft 2 R&g * fU 

i: -e l^-atFsl ic 2 f&COSSm ~ .5: *<T # . * fcu 

ft 1 r*»-cr* l^ricr-h-cr z maernxmut lx 
amicus: *>j?$ ->^^)t u 

Ztt^x-v^V^X^i: LtffiffiLt'>iS < <!:*> 20 
i*L±cO/*$ — >£-II]cox -y^V^xaTflSJirr -5 C t 

xx.mzmmifrf&z.t%x%& 0 

[0 0 2 5] **\ KiIfligt11?iMM^I 

mi s*S3*y=i*m2S3tiS4a)7*»©L>-r^t 
ic, n-KK-9g6t^-9t«. -com. tti^eti 

C0R#g3, 4l*SL'»lCpl-/<^ — V^SJfe-T-SCli:* 

T-lif 1 3 $1 Cfcf 1 S^^^fc* 1 ¥Si 
? > <fJLM t ft 2 R3tit 4 * a t fcm 2 R3fc £^t;ft 2 



fc. i^;h.fr-ocoxacoii*T*ictecoxa3f><$a£ y w 

[0 0 2 6] fteco^Sx.>^>-yxigi*®3feM^ 
#*Ri-e»tt«*R*R*LfcR, RffiLfeRftH* 

V7h'<-^S2t"<-'>L. *0>*l=. ftlS5tS3 
ft 2 R&St 4 COM* tz lift 2 g&S§ 4 t> ft 1 M% 
m 3<DRl::R3te*RR-*-*. *cogL SEttttB5-eiB3K 

* « rr-t *> z t ickorsLMcuftSJi* **-r 

— tot, CCO.fco&iK&Bi/* 

s - > i^x ^ co TSBcosSJUtfx > y $ ti & mm. 
$r&« * 5 1= Lfc y ^ifescosiiM^-si^x 

[0 0 2 7] Cwt:-(*l®14®3tM&fiJfflL.fcClJ^^lf-C 

[00 2 8] CCOJcai-^BJICfc-S^Sx-v^^yi 
a*«fflLT»**«JI«*«3lfel»*»*-r**3*tH2 

[OO 2 9] £?\ HI 2 Lfc<fe r> *«1 0±IC 
<b*ft«3R»ft (CVD) *fef±X/<y* 'Ji/^*fc 
t-< ^-JfjiTiSM 2 o^MUfci, -?-co±lcPi 
tt«*lll 3 0 *©^I=, ft1/^->4 2 

*<»BE$4lT^-5^ifl*«4 1 *N&ft-Sft 1 7Xf 4 0 

[00 3 0] ^-C0&, SSIC^UfcJ;^!-. ft2V*-{7 

■5lC-rS 0 ft2-?X£ 5 0l*iSEK«5 1 ±l=ft2A* 
-V5 2AWStlTL>*. CCf, ft2/<^f — >5 2 
lift 1 77^7 4 OCO/^^— >4 2 hmfchi^ — >C0t 

co^«ffl-r-sci:A<-e#, pi-/^— xD^o&mm-f 

ft1 77^40©/^- >4 2C0cfc5ft 
»*8»i:JI«:o-C*J>J**L*J:3l=E«-r 
«. CCO^. ft 1 »*B#i»&*3lfc«>3fc4-C»#Lfcy 
S3feB#r B 1^Mft-SJ:5lc-r€>o *fcl*, ClCOM75**lc 

[0 0 3 1] ^-CO^, S«xa*ii«>«.t, H4C0J: ; 5 
IC, A'^JHSC0SMill3 1 l*H$A<J?<, C'ffligEcO^Tfe 
R3 2l*A'fii«COiS3teffli3 1 <fcyj* B'lM 

[0 0 3 2] Hot. ft 1 »*»-(?* 1«#**KLfc 
^icft 2 R3fc»T?ft 2 S3fe*3IJ£-r -SxllcoBJtxa* 

[0 0 3 3] C:C0J:5ft¥ilx>v^>-ifffl»SSt;73 5i 

■rsc<tA<-e^-S7b<, mttLtzmm&&mLx*mw<D 
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[0034] msiz*mM<D&-i&mBmm\~&-oxm 

[0 0 3 5] *-T. £JUt«1 1 O-tlzT^S^A 
(A I) $fctt7Jl/5-OA&#, ^"J^-x^ (Mo) 
Sfcli^'J^v-aivyxT-v (MoW) £ □ 

A(Cr), *>-5UU (Ta) t* <£>£Jl£;fcli»m{* 

:5fticcDu;T^£>;£^#^£fcisy-hSii 22. y 
-r-tti 2 2<D-^ic&!g£;riT^T^7b>i>>(D7£sm 
^(©wiD^gi+ry-h^i 2 2f=&a-r«?-h/<? 

*<D¥- Y-W.M1 2 6. >f— hfftl 2 2£SFffefcy± 

in**** &sit 1 2 8^tt„ ttwun 

2 s tttta£-4-«n**a 1 s 2 <k fc*t&smn 
6 8<tmaLTiii^om^#^* 

[0 O 3 6] f— hS»1 2 2, 1 2 4, 1 2 6. 1 2 

Jt. 4#C:lISt*ffi±: LT«ffl**i4 I T O (Indium Tin 
Oxide) £©**Wtt*«Al**«-C»J«-**©A<#*L 

lit-M^HIifctotfclio Plt@$ I TOWS 

-r-s^i-fc^r i t o t&m¥fte.tf&i^m.t lti* 

(Cr) , ^E'J^-T^ (Mo) , (T 
i) , *>*;U (Ta) <tif*<*y, Cr/AI 

I* A i £•&) ©-mil SfcliA I /Mo©riIH© 
0|J £ L r ^ If i> C <t *<T? # £ = 
[O O 3 7] y— HBI*1 2 2. 1 24, 1 26. 1 2 
8£D±ICl*^fbWf!l (S i Nx) ftif^&ft*y— h 
Sfi^Ml 3 0*^H)t$*T,r<f— hlB^1 2 2. 1 2 4. 
1 2 6. 1 2 8 JSotl^. 

[0038] y- hife^ai 3 o±i=tt**fl:#ait* 

•<%. (hydrogenated amorphous silicon) & ifCD^SStfc 
A>«.JS:4¥S»B1 4 2, 1 4 8a<ffiM££*LTfcy. ¥ 
35(*ll 1 4 2. 1 4 8±l-l*« (P) fcirOnSHMtfc 

ffititttJSMB (ohmic contact layer) — vSfcl* 
+ — >1 5 5. 1 5 6. 1 5 8tfMm£nT^ 

■So 

[0 0 3 9]S«i/^->1 5 5, 1 56. 1 58± 
\ZIZM o |t:ldtMoW^ Cr, Al £fcl£A I 



H««#a>BPJP*ft(+*^— Kl 6 4. f Ltf 

— £jg1 6 2 h 7 > $ (D V-Xl 

6 2. 1 64. 1 6 StftMZtlX^Xf— hlSl 2 

6*f: f*»fflt h7>vx^0f^ c L r v 

KU->li1 6 6£. IfSSl 2 8±[ZS1LT^ 

— >1 6 8t,»j«L&l\» 

[0040] f-5EH 62, 1 6 4. 1 6 5. 1 6 
6. 16 8ty-hE«1 2 2, 1 2 4. 1 2 6. 1 2 

■T^iS^ICli. -0(7>JiI*«ttA</Jv*l^H-(?»*L, 

[004 1] 5 5, 1 5 6. 1 5 8li 

■€-<7)TS|5(7)#*i*H 1 4 2. 1 48i ^(AJi^COt'- £ 
IB^16 2. 164. 165. 166. 1 6 8 t<Dmf& 
«ft*ST4tt«ftll**feL, f->Em 6 2, 1 
6 4. 1 6 5. 1 6 6. 1 6 8 t%±\^^\ — (DWtWi^ 
If&o SD*>. T- **-->1 5 5lif- * 
81 62, 1 6 4, 1 6 5<tl^I — T*&y. KU— >«« 
fflrtMB/^ — >1 5 6(*Kb->i«1 6 6^--e 

ffl»S#/^*->1 6 8<tl^l-Tfei)o 
[0 0 4 2] f8f$H 4 2, 1 4 8!*. MR h 

7>vX^(7)5 1 -V>^;UgUCmm*f ? — 6 2. 

1 64. 1 65. 1 66. 1 6 8&tf — >1 

5 5. 1 5 6. 1 5 7 km — 0>®ttSLTl**o ftftft 

<*/^->1 6 8^tX«H**S»ffl««Ji/^->1 5 

I 4 2(*T ? -^iB^t;}Sfi4g/^->^^ya5»t^ 

f-$I1 6 2, 1 6 4. 1 6 5. WI-V— Xl*I1 6 

Bt ku— >«ai 6 6 ttfttmztix^Xs 

1 5 5tKl/->iaffl»«lI/W- 
>1 5 6*5M*S*ITL**J&<, »Ih7>vX*MS 
#11 4 2[*^Zt?«J»T$^[C^$tlT»Mh- : 7> 

[0 O 4 3] t*— $E|ftl 6 2. 1 64. 1 6 5. 1 6 
6. 1 6 8±fCtt«HIBl1 7 0*t»J*S*lTfcy. ftS 

II 7 0I*KU->M1 66. 7 s — K1 64S 

1 7 3. 1 7 4i*Ltfey, *fcy— K$fe 
ill 3 Oir^fC^— Kl 2 4?Sffi$t§gffi 

ai 7 2t*tm. mum 7 0[*Mwiw 
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5 o 

[0 0 4 4] £iH 7 o±ici*!SMh^>vx*^k 

* a it -c ±«(7>sa t * \zmm> & s mm 

Sffil 8 2*<*dta?*ir^*o H*««1 8 21* I TO 

S^fl^oeil^gitSo SfeBXttfll 8 2 teftMft 

1 7 4tac-c*l»»Wi«»«*/<4i->i est* 

So — ^— Kl 2 4*tff-*/<f K164 
±lctttt«lfl,1 7 2. 1 7 S^ffiCT^^ftCfrbt 
■liStt^Wtty-h/tv Kl 8 4Ml«lf-^^7 
K1 8 6*<#J*4*lTfcy , C*l Kl 2 4, 1 

6 4i^«IB»it«4:©»3»tt**l*LT/<^ K*fiM 

^*«ii*»fc^*a>-e*or*3ii<i:*«>"i?i*a:<. c 
[00 4 5] z^-e!*pj^min 8 zow&cnmt LT 

[0 0 4 6] S8«fifl^»«r-**J«» 
Mi 5 atf a 6 ^#rb LTBtticKsji-r So 

[0047] S-T. H7»tf 8lz«Lfc<fc3l:U ±MtH 

EomMwm&^v* ijxfteifcDjj&vi , 000 

A7bM3, 0 0 0 Aa>J*£lc3I&*U f 1 ¥Rx7f> 
^XSSWJHLTlMtMRI 1 0±lC^-h«1 2 2. 

y— h/<* ki 2 4. hisi 2 6Rifmt$mMi 

2 s **t?y— hlEi^^^JS-rSo 

[0048] ^(D'tik* B9 7bSHl 3\Z7jzLtz^o\Z % 
7*— £IE»16 2. 164. 165, 166, 1 6 8 t 
Jtfl*B/** — >1 55, 1 5 6, 1 5 8^l)St4o 

[0049] *-r. hi o[z^Ltcj:^[c N ?-hmm 
n 30, *mt*m 140, mmm 1 5 o 

#**«fflL-C**t-r*Ll , 500A7bM5, 000 
A, 500A7bM2, 000A, 3 00A7b^600A 

6 0£X/^v£ »J >«f«Cifa)**-e 1 , 5 0 0A7bM 
3, 000A©I$l:lf Lfct, 1 2¥IX'Vf >^ 

jimzmm-? &tz&b\zmm&m 1 6 0(7)±SB(cig3tMi 

9 2, 1 9 4^Mt5o Ctf)Bf, tti*<Z)2Bia)«ft* 
5S$-^J^LT^5feMl 9 2, 1 940^^)IIh7> 
VX£<D^-V>*;US5C, IP*>. V— Xlffil 6 5<hK 
U->»£1 6 6 b<D?$lZ&WLtzm%mi 9 4 its T 
-£IEI£S5A, SP*>, t 1 — $PE<ft1 6 2, 1 6 4, 1 6 

5, 166, 1 6 8*<»jas*i*«B»icta:iiLfc«*a 
192cfc«IStKU *a)«a>»»Bi*±Ti»*-r 

So ^<0m> ^•V>*7l/«CIZ»or^*«*BI1 9 4 



«*BM 9 2<Z)J5£CD1 /4jSJLT[c-rSO>35<»*L<, 

9 2CDJ¥£f*1 . 67b^1. 9//mggCM 
L, mtftmi 9 4<£>J?£f3:4, O O 0 AJ*IT<Z>3, 00 

0 A ««!::»*-*- *<D3b<»* Ll\, 

[0 0 5 0] ^£>:*IC. i3feH 9 4&tf^<7)TS|S<D 

k* w*>&n&m i6o, jg® h i 5 o Rif^m&m 1 

4 0{Z»-r§X^>^£ii&£o ZCDB#, ^r—^Wft 

fey, **>*ju»cici*¥»tt;jii 4 ocDftfim or 
i*#it*ui*&?\ »ya>»»Bii±E3oa>iti 6 

O, 1 50, 1 4 0tf4tSS*Jtlty-h«iI13 

[005 1] jUl 1 \zmLtz&OlZ s BUO)*^B(Dl 
ffi$*lT^S*S{*ll1 6 0£Bfc*L^<DTgf5(Dtg$ljf 

i5o^sai$i±So zosia-cttitscx^^^ysfc 

B#, 6 0lix-;f>ySilt«*ll1 9 2, 

1 9 4l*^^x^5 1 >^$tt*C^frTXff 

Ll\> L**U R4i^f>^«6, 6 0 

^I^f>^UKH 9 2, 1 9 4ltIVf> 

2. 1 9 4t*lci^f ^Sft5*frTttffaci: 

*<w»T?a&4o za>»'&izf*?max-;^>^cD»$efcy 
«*BM 9 4<DJ***J»<"rsci:-ec:(DMS-effi3tffi 
1 9 4 4<i»*s*frT»a)»«i*JBi eo*<»bs*i* 

[0 0 5 2] 6 OtfMoSfcliMoW^l 

A I &tzl*A I T a(D5%<0- OXfcS*^ICl* 

SfcxEx -/ ^ SfcliSSCx y 7 5 «<D & 

[C^;^X^5 1 >^O^^ffil^SC<t^S : ?*Ll>o 

f$H 6 oa<c r-efc«»3Sx*>^>ya)»*iwttx^ 

f L t C e N H 03« ftfflt * 1 1 4<T?*, W 

IttH 6 Oi«M o * fcliM o WtfcSIJiX'j/f 
<Z)**lcttx*y^>y«i*4: LTI*C F4tHC I £<7> 
SB*«tt*fcl*C F 4 i: Oat a>SS^«<**«ffl-T § d t 

[00 53] ZOcfcolC-rSt, (Hi 1 [CTFLfccfc "5 

13. ^^>^u»ca^-"*El»»Aa)»«i*ii. hp 

B(D»mteHi 6 0(*^rl^*$*Lr*<7)Ta5CD}$MB 
1 5 O^tB-rSo C<DB#, Sof:lift/^->1 6 
7. 1 6 8f4V— Xfg 1 6 6 6 

7&<^»$tL^l^51«eLTl>5^^l*-Tr— *1E**1 6 
2, 1 64, 1 65, 1 66, 1 6 8 <Dfl2S £ 
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2. 1 9 4 i&£HJt<DH£lcx^?->^£*i<So 
[0 0 5 4] -fCD&IC. |1 2lC^LfcJ:5[C % ^<7)ffil 
CDSP^BCDgffi^ttfcgMSl 5 O&tf^OTSfltf)** 

1 9 4. SttH 5 0M¥*i*H 4 0 (*2»#:Jf<>: 

ftfeg i*x ^ > ?wsm.tf#i ztz^) tfrnmizzLy* 

><?£*l. f— hiiH 3 0f*X^>^£;ft,£:(,^ 
#T-efTtP*tttttf^t>^ ^ICS^MI 9 2. 194 
<t^#:Jf 1 4 0{C*f-r^^^^>^^(S(^lll-"^^ 
#T«x^>^£(&^»£L^o SF 6 £H 

[005 5] C0)J:-5(c-r^><!:. 11 2 Lfc <£ ? 

Si5^B(D^fi4Ii1 5 0^i;**t*:Bl 4 0#&*£*lT 

$IB3tSi5A0)®3£jii1 9 2 tx^>^£;fr£(7>l3!S£ 
^»<&£o *fc. ^SBt^*«:l14 2, 148 
A<««t4o HI»*1 5 7 <t 1 5 8f*HE-^^ttV-X 

[0 0 5 6] -tCD^Ic. 7yis><? (ashing) £froT 

(microwave) £ C t *<T?*. ±fz«ffl 

[0057] ^tf>&. !U1 3{C^: L/tcfc 5f3. ^-*>* 
;UgflC<DV — X/ Kb- >Jl®^*/*£ — >1 6 7;&tf 

/Kl/->ffl»ift/^»>i 6 7 1 
5 7 (DMJj^tt LtKSx yT>?<DftT*mtb£ CI £ 

V-X/Kb->ffl*l*/^->1 6 7lC*fL 

-x/Ku->l*ift/^«>i 6 7<tS«B/**~ 
>1 5 7 i:^X7f>^im^tl^Tt?X7f 
>^^fra C <t L < s Ctilix^^V^a^Jt^ 

tUftici^M-eft^fetot**. zcDBf. 111 



feSaS(D»$lcX95=->^$*lSo ZCDS^CDX^^ 1 ^ 
^(*>r— h$fi»JKl 3 Oj5<x^>y$;ft£:l^^*T 
fr«lf*U#Ei:&-J\ 1M1 9 2^X 7 f>^^Tf 
<7>Tg|J(7)-x-^iB|g1 6 2. 164, 165. 166, 

1 6 8 ffima-tm 1 a izmtfcmtfmiwtim 

[0058] ZC0^5(3-ri)<b:. V-Xt«16 5iK 
U— >B«I1 66ttf»I**lSW6f-diEi1 6 
2. 164. 165. 166. 1 6 8 t -?-<DT§|5<D}g fit 
I/^->1 5 5, 1 5 6. 1 5 8^)St4o 

[0 0 5 9] JWUz^-^EHWAlcaoTL^***!! 
1 9 2£Efc*-r<&o 

[0 0 6 0] *tc. 7 s — *iEJS*S£Sx^^>yA<Rrfig 

ox^fv^xg-cgSil/^-^, #*f*Jf. 

1 60. JgMJf 1 5 0Stf#«*|1 40$l^f^ 
f*|Hll=. C«»T» 1 9 4 i tO)T»(D«ft 

9 2 1 1 v f >y 1 4*fr SIR L 

T-ncDxii-r^fS-r ^> z Ht^So 

[006 1] Z<D£o\ZLXT—$mmi 62.16 
4. 165. 166. 168 &1&MLtc'&, M 1 

ty, «MM«^e>a-f >yLT2, 00 

*IC f3¥lX7f>n§^Sii1 70^-h 

«IM1 3 0t*l:x7f>^Lt KU->iil 6 
6. >r-h/*-/ K1 2 4. Kl 6 4Mi)$ 

M?L1 7 1 . 1 7 2. 1 7 3. 1 7 4£fi2j£-f £o 
[0062] H5^i;ill6IZ^L/ccfc^(C. 4 

O O A75M5 O O AJ¥$(D I TOl^IfL, !&4¥3I 
l7f>^H^M LTlIlg 1 8 2. ffi&f- h 

/^y ki 8 4&t;i«a!i-T— ki 8 6*»it5o 

[00 63] CCDcfcdfC. JVKh^^X^&K&Hift 

-jgfzx ^ TXf-f Ztztblz 2 U<DB5fcxa£3ISELT 
8M1 9 2, 1 9 40)Ij?tfIlft6 3O(D»»S»« 
U 7*— * IBfcg 162. 164, 165. 166. 16 

8t*<DTB<bmmm'*$->i 5 5, ise, iss 
ataman** 142. 148 *o)t?xa*JM«! 

[0064] z(D«fcar=**«*»*-r«*a*ffl^T 

*^Bj[cj;^m2^ite^s«[*Ma£e<r>mi xttu&ie 
« t «« l -c 1^ y a xfmmiwmmm? 
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<DSjfe*&£EI1 6 75M0 2 1 ic^Lfc 
[0 0 6 5] 01 6l**XHOft2XlkKttftf=J:«ft 

Bi h j 7>$?x*»«a>E«0T?fcy, 11 71*11 6<d 
xi i -xi r m<DMmmx*&-ox. »i nmi&mmtm® 

LT^-Stf. Iif1i2 8 2, *i#!>r- h^-y K 2 8 4 
RtftlMH*— K2 8 6t«ii2 7 OCDTSBICflS 

is u tmmm 1 2 8 & it»s*«jfl*«ft: 1 e a , * 

$1^11 4 8StfS«I/^->1 5 8$«Ut\ 

[0066] etf. Hi 8 75S12 i iM^rogi 1 ea 
#01 7«»IHLr^:fKna>ft2SKtt»ttffil=J:«J»K 

[0 0 6 7] *f\ Sja«<»«l3IJ6»l!l«9<D«fc5lc*« 
2 1 0±l=<7*— hj&2 2 2, f - h/<? K2 2 4»tf-7* 
— h«M2 2 6$#t?^— hIBI»2 2 2, 2 2 4, 2 2 

[O O 6 8] *(©2fclC, 0 1 8St/EI2 1 IZ^Ltz^V 
IC. ii»/^->2 6 7 > J£«»/<*->2 5 7, ¥ 
««§2 4 2itfy-h/<? K2 2 4 £gas£lJ: 
ft 2 3 2£»j£-f €>. 

[0 0 6 9] Sfc"f. El 9l=;j*Lfc*?IC, Y— hlEft 
2 2 2. 2 2 4. 2 2 6_tlZ>f— h^il2 3 O. 
I*I240 > jtfti2 5 0. f LT81ft:l2 6 O «■ 

l=*»LfcaL ll&a»©2S©SE3fcIg£ffllvCJ5£j!><J! 
JEC-5*3«3tffi|2 9 2Stf«4Ml2 9 4t»*t 
•5„ -r— £IE*g2 6 2. 2 6 4, 2 6 5, 2 6 6iM 
$^$3^12 9 2 l*J? ?— Vi\v 

K2 2 4 0)±S5<DlgMft2 3 2 A<^jS$^SSP^<D«3fe 
Btf*Mt£U -e<DftjJ<»i|5»(D^4^3feM2 9 4 l*|g 3 !g* 

%mz 9 2 *y»$*<5»<*-5J:5i=-rs. 

[0 0 7 0] -eoufelc, 12 Olz^Lfc=k-5l=, $3teJlg 
2 9 2, 2 9 4Sl';f^a±IiLtttfflLty- 
h/W K2 2 4 05±S(5<D2S«f*:lf 2 6 O, &fl4iB 2 5 O 

au;#itt;g2 4o^i'yf^t5, 

[007 1 ] -5-£>&. 02 1 IZffrLtz&olZ, T-v'sS 
y^HJSLrm4^3t^2 9 4$KJ*-r€.7!)<, CCDBt. 
S3MI2 9 2t-gpi-y5 i >y$*tT»£tfs*<fc 
-So ^0>&. &tfcLfc*«<*li2 6 O, fgffllJ! 2 5 O & 
tf¥3Ji*Jf 2 4 0&3LV^l'<fLXm i mtb/i* — >2 6 

7, 2 5 ijkis^m&mz 4 2 

S. 8oTl^-5*3{83fcfflt2 9 2 

[0 0 7 2] -f-<7)^l=, 11 6 £1*01 7lr^Lfc<fe7 
l=, ^^>^*<^J«$*l-5aP»©t»*«:'^— >26 
7RU:ettl/^-V2 5 7^iyf>^Ltf-$S 
2 6 2, S'/^'V K2 6 4. V-7.tfi2 6 5ai;K 

1/-Vfl2 6 6 > f LTSMI/^->2 5 5, 2 5 
6£5SnELfc&. I*tffi2 8 2, K2 
8 4Rtfffi&]?— K2 8 6&MJ&-?Z>o *<»$l 

iz. ftii2 7o^iiLfct, /^-->-yLr*ia(i 

*r-h/W K2 8 4&I/ttKif-i'/^'y K2 8 6£-?-;h. 
€*l»tt*#*«M*fl.2 7 2, 2 7 3*»J*r*. 



[0073] *fc, *fi^a>Sg3 3IJtefl^ffi«9ic«fci,aiK 

h *? * S«&tf-?a>ai£*&£BI 2 2 2 7 

lc^ Ltzo 

[0 0 7 4] 0 2 2\t*%W(Dm3 HSt«*880>]l=«fc •&» 
Mh9>S?X*»*fl!>E«H-C*y» 0 2 3 1*0 2 2 <D 

xvi i -xvi r$a©»f®0T-fc-So f3 ssssff^tfjiim i 

LT ilti3 8 2, MSb-ir* 
— h/^-V K3 8 4-RVmmT-$'iy K3 8 6l&ftSBI 
3 7 0<DTSBlCffiM£$;h,-C*5y. t 1 - * ISfH 3 6 2 . 3 
64, 3 6 5, 3 6 6 k&f&f§'<$— > 3 5 5, 356 

©^AWd:^o ift»«ai 28, wtraiffi 

3*^1*1 6 8, ¥fftI1 4 8Sli;gtti/^-^1 5 
[0075] UTF. 0 2 475MEI2 7 tffSH0 2 2&tC 

0 2 3 1 z&m ^x*%w<»m 3 mmmmmiz^ &mm 

[0 0 7 6] £iT, fWi&©*1 SlfiKflHH£m4«l=* s 

«3 1 0±lcy— h^3 2 2, -tf— b/W K3 2 4%.Zf 
7- hSffi3 2 6 ^ttf- hffi!3 2 2, 324, 3 

2 6£f&j£-r.&o 

[0 0 7 7] -€"CD5RIC, i2 4Mi2 7l:SLfcJ:3 
IC, y— h/^-y K3 2 4^Sffi$-a--i>^jtefL3 3 2, & 
fi4B/*S->3 5 7 atf^slSffclf 3 4 2 

[0078] st-r, 02 5ic^Lfcj=aic. t— \~mm 

3 2 2. 3 2 4, 3 2 6±lcy— h$6r^l^3 3 0, 
i*»3 4 0. f LtS«13 5 O^lf Lfct, 2005 
IXia-OCMM 3 5 0 (D ±apic^3te81 3 9 2. 394 

^^fiK-T-So ^13 4 2S^I»I/^- 

>3 5 5. 3 5 6jf>^/££*l-i>^#0>fg5fg*3fcK3 9 2 
I* J* y— h/iv K3 2 4<7>_tSRa>ttftl!ft 

3 3 2t>mm£ti&®#it®i>tmz£Tm&{s. mvu 
Kvnemytmz 9 4iii5Mi3 9 2 aujes** 

[0 0 7 9] -erotic. 12 6IZ^:LfccJ;5l~. -tr— h 
K3 2 4©±95©Jtfl!fe)i3 5 0. f9ftl3 4 0S 
t/y— h*6ilM3 3 ofi-yf^W. 
[0080] 02 7lC^LfcJ:-5l-. T-Vi>> 

*fT.mx*%e&%m3 9 4^^-r^>*<, ccdb*, irs 

ft%H3 9 2t,-gBI^*$*trJl$*<SI<fe-5c ^-CO 
^, Iffl LfcifflB 3 5 O R^fifti 3 4 O $ I f 

is<fuxmmm'W->3 5 7 tf$«;i3 4 2^M 

-T-&0 ^-W^, ^o-C^-5S3teJ!3 9 2$-f^*-T€)o 
[008 1] 02 2 &LC02 3l-^Lfc<};5 

IC, f-^83 6 2, f-$/<7K3 6 4, V~XlS 
3 6 5MKL/->fg3 6 6jML, ^H^^ — 
>3 5 7£l>y^>?X-Cj£fl!l!Jl^$ — >3 5 5. 3 5 
6£^fi£Lfc&. Iitl3 8 2, ffiej-T-*- K3 
8 4Rl):f Hlf-^/^-y K3 8 6 ^Mt^. ^£><fc 
IC. <S«m3 7 O £«#LT/ LTfctSb'T-*- 
h/^y F3 8 4i:M9b¥— K3 8 6*-t*l-f4l« 
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tb^i±^t^ft*?L3 7 2. 3 7 3£Jf2j£-r&o 

[0082] ^mmom^mmrmmiz^^mmh^^ 

[0 0 8 3] H2 8tt*36*<D*4Stlfi»»«rCcfe«» 
■ h9>^X4rai«a)E«B-e*y. B2 9IS12 8(0 

xxii-xxirtt<DKMT*fc«. »4sas»»«**i 

»K»B«4:««L'Cl***«. «Ii4 7 0^f-^iB 
8462, 464. 46 5. 4 6 6 t«HH Lfcfl^JB** 
LTl**£l^ *4»*»B«m* 
ttttttB 12 8. MltSmSlffl*m<* 168. ^aS&Jl 

1 4 8Stf»liI^->1 5 8S»*Lftl>o 
[0084] «T* MS 07b^M3 6 tmmmz SJSLlS 

1 2 9 £ L T *Wfla> B 4 KIMMi: <fe £»K 

[oo8 5] **\ «raE(Dftifttt»iBfl&n«ic. s 

«4 1 0±(C^- hi4 2 2. >f- K4 2 4&tf 

hU4 2 6 t*t^- KEJI4 2 2, 4 2 4. 4 

2 6£Jf£j£-r<5o 

[0 0 8 6] -t<0*lz. 13 0Mi3 1 [C^Ltccfc 5 
(C. MMB4 3 0* *Si*i4 4 0, gMl4 5 

o Rismm^m 4 e o sb* LfcSL *m<*s 4 e o £ 

gj»l4 5 0i^X7f>^Ltf»^i4 6 2, -x — 
4/<?K4 6 4« V-XM4 6 5atfKU->««4 

6 6**t?f*— *E«fc««Ji/<*-->4 5 5. 456 

[008 7] -^0)^, 13 27SM13 6[z^Lfccfc-5 
IC. ^47!jSlg6}$Ma4 7 1 . 47 2, 47 3^fe 
MI4 7 O t 4 42i: *»*-T*o 

[008 8] ft-T, 13 3 (C^Lfccfc^lC. ^— £IE£I 
462. 464. 465. 4 6 6 0)±»(C«HIBl4 7 O 
**»Lfctt, i*!4 9 2 s 4 94tMU tta<Z> 
2!10l^a*ffl^tf- £IB3t4 6 2. 4 6 4. 4 
6 5. 4 6 6tf»J«4ft*»»©»7«3iai4 9 2 0)« 
£*><**J5<. KL/»>«S4 6 6, f-hA7K4 2 
4. -t-LT-r — K4 6 4a)±»a>JS4 7!iSSR6* 
M4 7K 4 7 2. 4 7 3A<»J*S*L«»»<D«3teBl 
I*±TI»*L. HI»»©W«4 9 4tt»7i#l4 

9 2 * y 9 

[0089] ^CO^:. 13 4IZ^:LfccfcdlC. gfc&Lfc 
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